The large genus Veronica has a complex evolutionary history. Within it, Veronica subsect. Pentasepalae represents an ideal system to study important evolutionary processes, such as hybridization and polyploidization. Delimitation of species boundaries within the subsection is a difficult task and the highly complicated taxonomy of the group has led to an accumulation of approximately 230 names for 22 accepted taxa. Many names have been used in different taxonomic senses even in recent Floras, scientific works, catalogues, Red Lists and internet resources. The lack of an updated taxonomic and nomenclatural framework represents a significant problem to develop further studies in several fields such as ecology, conservation, plant and evolutionary biology. A complete nomenclatural treatment for the whole subsection is provided here, that relies on results derived from the first phylogenetic analysis of V. subsect. Pentasepalae based on DNA sequence data, morphology and ploidylevel information. Nomenclatural types for 22 validly published names are designated. In total 21 lectotypes, 2 epitypes and 1 neotype are chosen. A new combination, Veronica linearis, is proposed.
INTRODUCTION
Veronica subsect. Pentasepalae Benth. (Plantaginaceae, sensu APG III, 2009) is a monophyletic group of closely related perennial herbs distributed in Eurasia, with one species present in the North of Africa (Rojas-Andrés & al., 2015) . This subsection is included in V. subg. Pentasepalae (Benth.) M.M.Mart. Ort. & al. (Albach & al., 2004a (Albach & al., , 2008 , together with other three subsections (i.e., V. subsect. Armeno-Persicae Stroh, V. subsect. Orientales (E.Wulff) Stroh, V. subsect. Petraea Benth.) . Some species of V. subsect. Pentasepalae, such as V. teucrium L. and V. prostrata L., are easy-to-grow plants frequently used in ornamental horticulture. Although a few species are registered in national Red Lists as vulnerable, endangered or critically endangered (e.g., Peñas de Giles & al., 2004; Petrova & Vladimirov, 2009) , the absence of a modern taxonomic and nomenclatural framework has prevented the assessment of these and other narrow endemics (mainly from the Iberian and Balkan Peninsulas) at an international level and its inclusion in internet resources such as The IUCN Red List of Threatened Species (2015) . Additionally, many species from this subsection grow in threatened habitats and/or singular ecological conditions in regions that display exceptionally rich floras of biogeographic interest frequently designated as Important Plant Areas (IPAs; IPA online database, 2015).
Veronica subsect. Pentasepalae has a complex evolutionary history (Rojas-Andrés & al., 2015) and constitutes an excellent system to study evolutionary processes that shape biodiversity, such as hybridization and polyploidization. Over the last few years several studies have shown that parallel evolution of morphological characters is common in the genus (Albach & al., 2004a, b; Muñoz-Centeno & al., 2006) . Particularly in V. subsect. Pentasepalae some traits traditionally used to characterize taxa seem to be affected by homoplasy and delimitation of species boundaries is therefore a difficult task . In this situation, different taxonomic treatments have been proposed throughout history and they can be found in partial monographs and Floras (e.g., Watzl, 1910; Walters & Webb, 1972; Fischer, 1982 Fischer, , 1991 Fischer, , 2011 Peev, 1995; Tison & Foucault, 2014) . Many names have been applied in different senses and therefore they have doubtful applications. The taxonomy of the group is highly complicated, which has led to an accumulation of ca. 230 names for 22 taxa. The most complete modern taxonomic treatment of V. subsect. Pentasepalae is found in Flora Europaea (Walters & Webb, 1972) , but it greatly differs from recent taxonomic treatments found in partial Floras (e.g., Peev, 1995; Fischer, 2011) . Thus, many internet resources and floristic catalogues bear important mistakes derived from the absence of a unified taxonomic frame of reference.
During the last twenty years partial taxonomic and nomenclatural studies focused on V. subsect. Pentasepalae have been conducted (Martínez-Ortega, 1999; Andrés-Sánchez & al., 2009) . Although these studies represented important steps towards a better understanding of the subsection, they included only species from the Western Mediterranean. Though in a few particular cases we are still far from getting an accurate delimitation of evolutionary-relevant units, a first complete phylogenetic analysis of V. subsect. Pentasepalae based on DNA sequence data, ploidy level information (Rojas-Andrés & al., 2015) and morphology (Rojas-Andrés & al., in prep.) allowed the establishment of an updated taxonomic framework, which represents a robust basis for future genetic and ecological studies. In accordance with the data obtained in this study, we provide here a complete nomenclatural treatment for V. subsect. Pentasepalae.
Version of Record
To this aim, we performed a detailed study of those names that have been frequently cited in the literature to try to enhance their nomenclatural stability. Nomenclatural types for 22 validly published names were selected in order to fix their usage. Finally, one new combination is proposed.
MATERIALS AND METHODS
In the following classification we first listed the accepted name of V. subsect. Pentasepalae, its synonyms and types. Next, we listed all the species included in the subsection (i.e., most commonly used synonyms and their types), as well as the subspecies and some varieties and forms (only when we were able to check the protologue). The names accepted by us were written in bold characters. Nomina nuda and superfluous combinations were not included here. In total, 198 names from a total of ca. 230 were treated. Synonyms were ordered chronologically when they were homotypic (preceded by the symbol " ≡ ") and alphabetically when they were heterotypic (preceded by the symbol " = "). In some cases, the symbol " ? " preceded the full citation of the name to indicate that it is a dubious synonym (i.e., we were not able to locate or examine directly original material), but which based on the indications given in the protologues are provisionally considered synonyms of a particular name. The dubious synonyms have their own alphabetical order. At the end were listed those synonyms that are an incorrect application or interpretation of a name ("sensu"; preceded by the symbol "-"). To this aim we carefully revised the names up to the subspecific and formal level included in the main European Floras and monographs on Veronica L. (Bentham, 1846; Watzl, 1910; Römpp, 1928; Hayek, 1929; Riek, 1935; Stroh, 1942; Borissova, 1955; Ghisa, 1960; Hartl, 1966; Walters & Webb, 1972; Elenevsky, 1977; Fischer, 1978 Fischer, , 1982 Fischer, , 1991 Fischer, , 1994 Fischer, , 2011 Hess & al., 1980; Peev, 1995; Peniašteková, 1997; Hrouda, 2000; Tison & Foucault, 2014) , as well as in the International Plant Names Index (2015) .
We cited or provided types for the accepted name of each taxon and for some of the synonyms of each accepted name (i.e., most used synonyms or those names for which we were able to reliably provide and select types). Whenever necessary, lectotypes (according to Art. 9.2 ICN; McNeill & al., 2012) , epitypes (Art. 9.8) or neotypes (Art. 9.7) were selected. Isotypes and syntypes are mentioned only when they were directly checked by us. Barcodes or accession numbers of the types were provided, if available. Designation of the types was carefully done to be in accordance with the original descriptions and the current usage of the names. For that purpose, all the relevant protologues and other taxonomic literature were examined. Decisions on typification were based on our taxonomic knowledge of V. subsect. Pentasepalae, which is founded on a careful study of material lodged at 63 herbaria (ALTB, ANG, ATH, B, B-W, BC, BCF, BEOU, BHU, BIO, BM, BP [only checked for original material of V. crinita], C, CAME, CL, CLF, COA, COI, DR, E, FCO, FI, G, G-DC, GDA, GDAC, GE, GOET, GRM, JACA, JE, K, L, LAU, LD, LINN, LISU, MA, MGC, MPU, NAP, OLD, OXF, P, PAD, PR, PRC, RAB, RNG, RO, S-LINN, SALA, SESTAO, SEV, SOM, TL, TO, TR, TU, UPA, UPS, UPS-BURSER, VAB, VIT, W, WU; herbaria completely revised for material of V. subsect. Pentasepalae are in italics), on the study of living populations on the field, as well as on the results of the phylogenetic study of the subsection based on DNA sequence data (Rojas-Andrés & al., 2015) .
Finally, notes concerning taxonomic or nomenclatural aspects were added wherever it was considered appropriate. (WU!).
Version of Record
Note. -We have looked for the material mentioned in the protologue by Malý and only one sheet lodged at WU was found. We have not found the specimens collected either by Blau, Janchen or Vidović mentioned in the protologue. The sheet lodged at WU has therefore been chosen as lectotype. In JSTOR Global Plants (2015) the sheets JE 00020534 and JE 00020533 are labelled as putative type material. However, they are not relevant for typification because they were collected in May 1907, after the publication of the name (January 1907) (1904) reads: "In summis alpinis m. Nidže-Planina, unde junio exeunti florentem misit Dom. J. Kindl, cui hanc plantam dedico." We revised the main herbaria that lodge material from Adamović (BEO, PRC, WU) but no original material was found. We have also checked the collections at other herbaria where Adamović's material might be lodged (B, K, LAU, M, W) but we did not find any relevant specimens. The plate cited in the protologue seems to be the only extant original material relevant for the typification of this name. However, this illustration is slightly ambiguous in that some characters (mainly those concerning the calyx and capsule) which are important to identify the species and distinguishing it from V. orsiniana Ten., are not depicted with enough detail. In this situation, we designate the figures 7-10 in the Adamović's plate 4 as the lectotype for this name with the support of an epitype for precise application of the name V. kindlii. The epitype has been selected from our own material collected in the Kožuf Mountain (Republic of Macedonia), which is ca. 50 km far from the type locality and was used for the first where the type material is supposed to be lodged according to Peev (1995) , but no original material was found there. We additionally revised all the herbaria that lodge Velenovsky's collections (B, E, JE, PR, PRC, W) but no original material was found. In this situation we decided to select a neotype from our own material collected in the Rhodope Mountains that can unequivocally be identified as V. rhodopea according to the description provided in the protologue by Velenovsky. (1809) gave the following indications: "M. Thuillier a découvert cette espèce en 1802 à Rony, dans le parc du duc de Gèvres. Il paroit qu'elle ètoit parfaitement inconnue avant cette époque, et que l'échantillon sans nom qu'en possèdè M. de Jussieu, et sur lequel ce célébre botaniste n'a aucun renseignement, lui a été communiqué par une personne à qui M. Thuillier avoit indiqué le lieu où elle croissoit." We revised the main herbaria that lodge material from Poiteau and Turpin, but did not find relevant material for typification purposes. There is one sheet at Jussieu's herbarium in P that can be determined as V. satureii folia. However, this specimen has no indication on the date, nor the place of collection. Moreover, although Poiteau & Turpin (1809) cited a sheet from Jussieu, they did not clearly state that they examined this material before the publication of the name. A revision label by these authors is also not found on the sheet. Therefore the sheet from Jussieu cannot be considered original material with certainty.

Veronica rosea
Hence, the illustration in Poiteau & Turpin (1809) seems to be the only extant original material relevant for the typification of V. satureiifolia. This illustration is, however, not drawn with much precision and details concerning the indumentum (mainly that of the leaves, calyx and capsule), which are important to identify the species and distinguishing it from V. prostrata, are not well depicted. The choice of this illustration does not provide an unambiguous lectotype. In this situation, we designate an epitype for purposes of precise application of the name V. satureiifolia. Since the Fontainebleau forest is one of the localities where this plant has traditionally been collected, we have selected an epitype from our own material collected in the Fontainebleau forest. The epithet "satureiifolia", published in 1809 (corrected from "satureiaefolia", Art. 60.8 ICN), was later combined under V. prostrata by some authors and it was used by botanists during the 19th and the beginning of the 20th century, either as a variety (e.g., Desvaux, 1809; Roemer & Schultes, 1817; Dobel, 1835; Hooker, 1839; Douin, 1926 ) as a form (e.g., Watzl, 1910; Heimerl, 1911) , or as a separate species (e.g., Dumortier, 1827; Haussknecht, 1894) , but never as a subspecies.
Version of Record
Veronica prostrata subsp. scheereri was described by J.-P. Brandt in 1961 to name those tetraploid plants from western Europe, which are morphologically similar to the diploid V. prostrata. Holub (1973) based on differences in morphology, distribution and ploidy level proposed the specific rank for this taxon. The epithet "scheereri" (as V. scheereri (J.-P.Brandt) Holub, V. prostrata subsp. scheereri J.-P.Brandt or V. austriaca subsp. scheereri (J.-P.Brandt) Jauzein) has been widely used since then in modern Floras, Red Lists and internet resources (e.g., Hartl, 1966; Walters & Webb, 1972; Hess & al., 1980; Haeupler & Muer, 2000; Tison & Foucault, 2014; Marhold, 2011; National Red List, 2015) . pointed out already the possibility that V. scheereri and V. satureiifolia are the same species. This taxonomic identity remained unclear for many years, as illustrated, for instance, by the fact that The Plant List (2015) considers V. satureiifolia as an unresolved name (http://www. theplantlist.org/tpl1.1/record/kew-2462131). In spite of this uncertainty, in Fischer (2011) V. satureiifolia appears already as the correct name for V. scheereri.
A cytotypic survey of V. subsect. Pentasepalae associated with the present nomenclatural study (Rojas-Andrés & al., in prep.) has recently revealed that those populations traditionally identified as V. satureiifolia occurring near Paris are tetraploid. In our opinion V. satureiifolia and V. scheereri should be considered the same species and according to the principle of priority, V. satureiifolia prevails at the specific level.
